£D-/N>77^^ 


mohawk  river  basin 


CRESCENT  DAM 

SARATOGA  COUNTY 
NEW  YORK 

INVENTORY  Nfi  NY  171 

PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Q 

CJ> 

■  i  I 


” . - 


DISCLAIMER  NOTICE 

/ 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DDC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


7424 


«  TIT l(|M  MUU>) 

Phase  1  Inspection  Report 
Crescent  Daa 

Mohawk  River  Basin,  Saratoga  County,  New  York 


rpad  INSTRUCTIONS 
nr.KORK  COMI'l  I  TING  PORM 


NtcieitMt’i  uului.  mumslm 


*  itft  O*  Mir>o«T  *  ecftiOO  COVfaCO 

Phase  *  ]'ir;>er  l  Ion  Report 
National  I'ar-  Safely  P rc^ran 


•  rimoMiNO  ©no  ateosT  auasra 


Inventory  No.  NY  171 


Stetson-Dale  Engineering  Coap;yiy 
Bankers  Trust  Building 
L’ticB,  New  York  1350! 


rtrcent  of  Envlronmen’a 


Department  of  the  Array 

2fc  Federal  Plata/  New  York  PlstrictT  CofZ 
New  York,  New  York  1000?  /  ,  I  ,  / 


It.  OeCL»‘i*l»lC  ATI  Ow/ DOWNGRADING 

scmCoulc 


Approved  for  public  release;  Distribution  uni  Stalled 


Crescent 
M  h.ivk 
Ni-w  Y  rk 


N.itln.il  D.m  Safety  Program. 
D.er.  (Invent  ry  Number  Nifl’l). 
Klv.-r  Basin,  Saratoga  County, 
phase  1  Inspection  Rep  rt« 


Data  Safety 

National  Dam  Safety  Program 

Visual  Inspection 

Hydrology,  Structural  Stability 


Crescent  Daa 
Saratoga  County 
Troy  •  _ 


This  report  provides  information  and  analysis  on  the  physical  condition  of 
the  dam  as  of  the  report  date.  Information  and  analysis  are  based  on  visual 
Inspection  of  the  dam  by  the  performing  organi rat  ion. 

Examination  of  available  documents  and  a  visual  inspection  of  the  dam  did  not 
reveal  conditions  which  constitute  an  imediatc  hazard  to  human  life  or  proper¬ 
ty.  However,  additional  studies  should  be  undertaken  to  further  evaluate  con¬ 
ditions  affecting  the  dam. 
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Additional  hydrologic  invest igat ions  arc  required  to  more  accurately  determine 
the  site  specific  characteristics  of  the  watershed.  Computations  prepared  ac¬ 
cording  to  the  Corps  of  engineers'  screening  criteria  establish  the  spillway 
capacity  at  160,000  cfs.  This  capacity  is  28%  of  the  Probable  Maximum  Flood 
and  66%  of  the  1/2  Probable  Maximum  flood.  The  PMF  and  1/2  PMF  are  671,000  cfs 
and  286,000  cfs  respectively.  The  spillway  is  inadequate  to  pass  the  1/2  PMF 
without  overtopping  the  dam.  The  westerly  section.  Dam  B,  is  unstable  under 
all  of  the  loading  conditions  prescribed  by  the  Corps  of  engineers'  screening 
criteria.  Therefore,  the  spillway  structure  is  determined  to  be  seriously 
inadequate  according  to  the  Corps  of  Engineers'  screening  criteria. 

- 

Although  a  dam  break 'analysis  was  not  performed  on  this  run-of-river  structure, 
j  .the  dam  break  flood  wave  is  adjodged  to  have  a  significant  impact  on  the  resi¬ 
dential  structures  1/2  mile  downstream.  The  spillway  is,  therefore,  seriously 
inadequate  and  the  dam  is  assessed  as  unsafe,  non- emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a  seriously  inade¬ 
quate  spillway  is  not  meant  to  connote  the  same  degree  of  emergency  as  would  be 
associated  with  an  "unsafe"  classification  applied  for  a  structural  deficiency. 
It  docs  mean  that  there  appears  to  be  a  serious  deficiency  in  spillway  capacity 
and  if  a  severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  could 
take  place,  significantly  increasing  the  hazard  to  loss  of  life  downstream  of 
the  dam. 

/  Additional  structural  investigations  involving  borings  should  be  undertaken  to 
determine  the  affect  of  uplift  pressure  on  the  base  of  the  dam  and  provide  fur¬ 
ther  analysis  of  the  structural  stability  of  the  dam. y.  It  shall  evaluate  the 
reduction  of  the  concrete  section  due  to  erosion  and  the  affect  of  this  reduc¬ 
tion  on  the  stability  of  the  dam. 

It  is,  therefore  rccoencndcd  that  within  3  months  of  the  date  of  notification 
of  the  Owner,  thc„abovc-c.ent ioned  structural  stability  Investigations  of  the 
Structure  should  S*  initiated  to  determine  the  appropriate  mitigating  measures 
to  be  taken.  Within  2  years  of  the  date  of  noti f icat ion,  appropriate  remedial 
measures  should  be  completed.  In  the  Interim,  a  detailed  emergency  operation 
plan  and  warning  system  should  be  developed  and  around-the-clock  surveillance 
Should  be  provided  during  periods  of  unusually  heavy  precipitation. 

The  visual  Inspection  and  screening  analysis  revealed  additional  deficiencies 
which  require  the  following  remedi/1  measures: 

1.  Complete  the  aferement ioqrd  structural  investigation.  Perform 

remedial  measures  based  on  the  structural  stability  Investigation. 

|  2.  »  Repair  the  deteriorated  concrete  at  the  abutment  walls,  the  spillway 

""  construction  and  expansion  joints. 

3.  Paint  and  repair  the  tainter  gates  and  tainter  gat  „ture.  Re¬ 
pair  the  gates  and/or  concrete  to  eliminate  leakage  nd  the 
tainter  gate  while  in  the  closed  position. 

These  items  should  also  be  investigated  and  needed  remedial  work  completed 
within  2  years  of  notif Ication., 
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PREFACE 


This  report  Is  prepared  under  guidance  contained  In  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  Is  to 
Identify  expeditiously  those  dams  which  may  pose  hazards  to  hunan  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  Is  based 
upon  available  data  and  visual  Inspections.  Detailed  Investigation,  and 
analyses  Involving  topographic  mapping,  subsurface  Investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  Is  Intended  to  Identify 
any  need  for  such  studies. 

In  reviewing  this  report.  It  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  Is  based  on  observations  of  field  conditions  at  the  time 
of  Inspection  along  with  data  available  to  the  Inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  Inspection,  such  ac¬ 
tion,  *rti11e  Improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  If  Inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 

It  Is  Important  to  note  that  the  condition  of  a  dam  depends  on  manerous 
and  constantly  changing  Internal  and  external  conditions,  and  Is  evolu¬ 
tionary  In  nature.  It  would  be  Incorrect  to  assune  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  In  the  future.  Only  through  frequent  Inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  Inspections  are  not  Intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  Is  based  on  the  estimated  “Probable  Maxlmian  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  Inter¬ 
preted  as  necessarily  posing  a  highly  Inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  1\ydraul1c 
studies,  considering  the  size  of  the  dam.  Its  general  condition  and  the 
downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam  Crescent  Dam,  NV171 _ 

State  Located _ New  York 

County  Located  Saratoga  and  Albany 

St  ream  _  Mohawk  River  _ 

Date  o^  Inspection  August  1,  23,  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Examination  of  available  dociments  and  a  visual  inspection  of  the  dam  did  not 
reveal  conditions  which  constitute  an  immediate  hazard  to  human  life  or  proper¬ 
ty.  However,  additional  studies  should  be  undertaken  to  further  evaluate  con¬ 
ditions  affecting  the  dam. 

Additional  hydrologic  investigations  are  required  to  more  accurately  determine 
the  site  specific  characteristics  of  the  watershed.  Computations  prepared  ac¬ 
cording  to  the  Corps  of  Engineers'  screening  criteria  establish  the  spillway 
capacity  at  160,000  cfs.  This  capacity  is  28%  of  the  Probable  Maximum  Flood 
and  56%  of  the  1/2  Probable  Maximixn  Flood.  The  PMF  and  1/2  PMF  are  571,000  cfs 
and  285,000  cfs  respectively.  The  spillway  is  Inadequate  to  pass  the  1/2  fW 
without  overtopping  the  dam.  The  westerly  section.  Dam  B,  Is  unstable  under 
all  of  the  loading  conditions  prescribed  by  the  Corps  of  Engineers'  screening 
criteria.  Therefore,  the  spillway  structure  is  determined  to  be  seriously 
Inadequate  according  to  the  Corps  of  Engineers'  screening  criteria. 

Although  a  dam  break  analysis  was  not  performed  on  this  run-of-rlver  structure, 
the  dam  break  flood  wave  is  adjudged  to  have  a  significant  impact  on  the  resi¬ 
dential  structures  1/2  mile  downstream.  The  spillway  is,  therefore,  seriously 
inadequate  and  the  dam  Is  assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe*  applied  to  a  dam  because  of  a  seriously  inade¬ 
quate  spillway  is  not  meant  to  connote  the  same  degree  of  emergency  as  would  be 
associated  with  an  "unsafe*  classification  applied  for  a  structural  deficiency. 
It  does  mean  that  there  appears  to  be  a  serious  deficiency  in  spillway  capacity 
and  If  a  severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  could 
take  place,  significantly  increasing  the  hazard  to  loss  of  life  downstream  of 
the  dam. 

Additional  structural  investigations  Involving  borings  should  be  undertaken  to 
determine  the  affect  of  uplift  pressure  on  the  base  of  the  dam  and  provide  fur¬ 
ther  analysis  of  the  structural  stability  of  the  dam.  It  shall  evaluate  the 
reduction  of  the  concrete  section  due  to  erosion  and  the  affect  of  this  reduc¬ 
tion  on  the  stability  of  the  dam. 


It  Is,  therefor*  recommended  that  within  3  months  of  the  date  of  notification 
of  the  Owner,  the  above-mentioned  structural  stability  Investigations  of  the 
structure  should  be  Initiated  to  determine  the  appropriate  mitigating  measures 
to  be  taken.  Within  2  years  of  the  date  of  notif Icatton,  appropriate  remedial 
measures  should  be  completed.  In  the  Interim,  a  detailed  emergency  operation 
plan  and  warning  system  should  be  developed  and  around-the-clock  surveillance 
should  be  provided  during  periods  of  unusually  heavy  precipitation. 

The  visual  Inspection  and  screening  analysis  revealed  additional  deficiencies 
which  require  the  following  remedial  measures: 

1.  Complete  the  aforementioned  structural  investigation.  Perform 
remedial  measures  based  on  the  structural  stability  investigation. 

2.  Repair  the  deteriorated  concrete  at  the  abutment  walls,  the  spillway 
construction  and  expansion  joints. 

3.  Paint  and  repair  the  tainter  gates  and  tainter  gate  structure.  Re¬ 
pair  the  gates  and/or  concrete  to  eliminate  leakage  around  the 
tainter  gate  while  In  the  closed  position. 

These  Items  should  also  be  investigated  and  needed  remedial  work  completed 
within  2  years  of  notification. 


Overview  of  Crescen"  Dan  fror  western  end  of  dan  and  fainter 
gate  structure.  Dar  conposed  out  two  overflow  sections 
divided  by  island  in  niddle  of  '•4ohawl>  River.  The  west  da  - 
section  has  older  dan  structure  i-red lately  below  it. 


View  d f  west  da'  sort  ion  looUng  towards  west  shore. 
Flow  over  dan  is  coming  under  fiasbboards.  Notice  se¬ 
vere  spillway  surface  erosion,  'low  po’n?  M 
across  'ar  is  coming  under  flashboards  it  section  where 
crest  surface  Has  eroded.  I med 1  a t ely  beyond  this 
point  ,  flow  can  be  seen  tHrougb  oonolith  construction 


• '  w»  f  .  I*rc  l-,o»  mg  towards  east  abutment.  :'oo1 

Of  f'C  hool  Street  Dam,  one  mile  downs  tree  .  <»s 

t  o  fasp  of  s;  >11  way. 


fr  east  rf  rt  .  N  te  it  eel  •  ars  exposed  If  *->re- 
gr>,  ,nd  an.;  e’en:  of  Surface  erosion  in  center  ;>ort1on 


View  *r on  east  ab.;t"'ent  of  north  da~  section  looking 
‘OwardS  island  in  the  center  of  the  river. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  -  CRESCENT  DAM  ID#  -  NY  171 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  In  accordance 
with  a  contract  for  professional  services  between  Dale  Engineering 
Company  and  The  New  York  State  Department  of  Environmental  Conserva¬ 
tion. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  Is  to  evaluate  the  existing  condition 
of  the  Crescent  Dam  and  appurtenant  structures,  owned  by  the  New  York 
State  Department  of  Transportat Ion,  and  to  determine  If  the  dam  con¬ 
stitutes  a  hazard  to  human  life  or  property  and  to  transmit  findings 
to  the  State  of  New  York. 

This  Phase  I  Inspection  report  does  not  relieve  an  Owner  or  Opera¬ 
tor  of  a  dam  of  the  legal  duties,  obligations  or  labilities  asso¬ 
ciated  with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I  investigations, 
the  Investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  Inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  investiga¬ 
tors  do  not  assume  responsibility  for  defects  or  deficiencies  In  the 
dam  or  In  the  data  provided. 

1.2  description  OF  project 

a.  Description  of  Dam  and  Appurtenances 

The  Crescent  Dam  is  a  concrete  gravity  spillway  structure  which  is 
composed  of  two  main  sections  which  meet  at  an  Island  In  the  Mohawk 
River.  An  electric  power  generating  station  is  located  on  the  west 
bank  of  the  Moha**  River.  The  forebay  to  the  generating  station 
consists  of  10  sluice  gate  openings  which  are  constructed  to  accept 
stop  planks.  The  easterly  end  of  the  forebay  structure  terminates  In 
a  small  Island.  Just  east  of  the  small  Island  Is  located  a  small 
stop  plank  structure  and  a  talnter  gate.  The  talnter  gate  forms  the 
west  abutment  of  one  of  the  main  sections  of  the  dam  structure.  The 
maxlmin  height  of  this  section  of  the  dam  Is  approximately  20  feet. 
The  stop  log  structure  Is  8  feet  wide  and  the  talnter  gate  Is  30  feet 
wide.  The  east  abutment  of  the  westerly  section  of  the  dam  Is 


located  on  a  small  island  in  the  center  of  the  Mohawk  River.  The 
easterly  bank  of  this  small  island  forms  the  westerly  abutment  of  the 
easterly  section  of  the  dam  which  stretches  across  the  major  river 
channel  to  the  east  bank  of  the  Mohawk  River.  The  easterly  section 
of  the  dam  reaches  a  maximixn  height  of  approximately  36  feet.  The 
Barge  Canal  enters  the  Mohawk  River  channel  just  upstream  from  the 
easterly  abutment  of  Crescent  Dam.  The  combination  of  power  generat¬ 
ing  station,  control  structures,  the  two  sections  of  the  dam  span  the 
entire  width  of  the  Mohawk  River  in  this  area.  This  dam  is  the  first 
in  a  series  of  dams  that  are  used  to  regulate  flow  within  the  Mohawk 
River  for  navigational  purposes  and  for  use  in  power  generation. 

Location 

The  Crescent  Dam  is  located  in  the  Town  of  Waterford,  Saratoga  County 
and  in  the  Town  of  Colonie,  Albany  County. 

Site  Classification 

The  maximum  height  of  the  dam  is  approximately  45  feet.  The  storage 
volume  in  the  impoundment  is  somewhat  less  than  50,000  acre  feet. 
Therefore,  the  dam  is  in  the  Intermediate  Size  Category  as  defined  by 
The  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 


Hazard  Classification 

The  Crescent  Dam  Is  located  just  upstream  from  the  Cities  of  Cohoes 
and  Troy.  Therefore,  the  dam  is  in  the  High  Hazard  Category  as  de¬ 
fined  by  The  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 


Ownership 

Waterway  Maintenance  Subdivision: 

New  York  State  -  DOT 
Main  Office  -  State  Campus 
1220  Washington  Avenue 
Albany,  New  York  12232 
Director  -  Mr.  Joseph  Stellato 
(518)  457-4420 


Region  One: 

New  York  State  -  DOT 
Region  1  Office 
84  Holland  Avenue 
Albany,  New  York  12208 
Engineer  -  Mr.  John  Hulchanski 


The  dam  is  owned  by  the  New  York  State  Department  of  Transportation. 
Purpose  of  the  Dam 

The  dam  is  used  to  regulate  flows  in  the  Mohatrft  River  for  navigation¬ 
al  use  and  power  generation.  The  Mohawk  River  is  also  used  for  rec¬ 
reational  purposes. 

Design  and  Construction  History 

Limited  data  was  available  regarding  the  design  and  construction  his¬ 
tory.  Plans  for  the  construction  of  the  dam  and  lock  are  dated  1907. 
Records  indicate  the  dam  was  completed  in  1912. 
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h.  Normal  Operational  Procedures 


The  facility  is  operated  by  the  New  York  State  Department  of  Trans¬ 
portation  in  cooperation  with  Niagara  Mohawk  Power  Corporation  who 
operates  the  power  generating  station  under  a  lease  agreement  with 
the  Department  of  Transportation.  The  main  function  of  the  facility 
is  to  provide  adequate  pool  elevations  for  navigation  in  the  Barge 
Canal  system.  The  secondary  function  of  the  facility  is  for  power 
generation  at  the  power  generating  station.  In  order  to  fulfill  the 
primary  function  of  the  facility,  navigation,  it  is  necessary  to 
maintain  the  upstream  water  level  at  the  elevation  of  the  spillway 
crest. 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  Crescent  Dam  is  3456  square  miles. 


b.  Discharge  at  Dam  Site 

No  discharge  records  are  available  for  this  site. 


Computed  discharges: 

Ungated  spillway,  top  of  dam 
Ungated  spillway,  design  flood 
Gated  drawdown,  tainter  gate  capacity 
through  hydropower  facility 


160,000  cfs 

100,000  cfs  est.  from  plans 
Not  calculated 
4,343  cfs  at  normal  pool 


c.  Elevation  (Elevations  are  in  Barge  Canal  Datum.  Barge  Canal  •  USGS  ♦ 

0.99  7tTJ 


Top  of  dam 

Maximim  pool  -  Design  discharge 
Spi 1 lway  crest 

Stream  bed  at  centerline  of  dam 

d.  Reservoir 

Length  of  maximum  pool 
Length  of  normal  pool 

e.  Storage 

Top  of  dam 
Normal  pool 

f .  Reservoir  Area 


Spillway  pool 


193.0 

191.0  est.  from  plans 

184.0 

148.0* 


53,600  ft  (1/2  PMF) 
53,500  ft 


67.900  acre  feet 

49.900  acre  feet 


1996.3*  acre 
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g.  Dam 

Type  -  Concrete,  gravity. 

Length  -  2001*  feet 
Height  -  45  feet 

Freeboard  between  normal  reservoir  and  top  of  dam  -  9  feet 
Top  width  -  Spillway  -  11.5  ft.,  Abutment  -  18  ft. 

Side  slopes  -  Downstream  -  2  vertical/1  horizontal,  Upstream 
vertical 
Zoning  -  N/A 
Impervious  core  -  N/A 
Grout  curtain  -  N/A 

h.  Spillway 

Type  -  Ogee  crest 
Length  -  1436.2  ft. 

Crest  elevation  -  184.0 

Gates  -  Ungated 

U/S  channel  -  Natural 

0/S  channel  -  1  ft.  to  elevation  185.0 

1 .  Regulating  Outlets 

Talnter  gate  -  30  ft.  wide,  16  ft.  high 
Stop  plank  structure  -  8  ft.  wide,  10  ft.  high 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  Information  available  for  the  evaluation  of  this  dam  has  been 
Included  in  this  report.  The  information  consisting  of  contract 
drawings  is  contained  in  Figures  2  through  11.  Limited  hydrologic 
information  regarding  the  design  of  this  dam  was  available.  This  is 
included  in  the  text  of  Section  5.5,  page  11.  The  drawings  show 
cross-sections  and  dimensions  of  the  various  structural  elements  of 
the  dam  but  do  not  include  information  on  the  properties  of  the 
foundation  material  nor  stability  analysis. 

2.2  CONSTRUCTION 

Details  regarding  the  construction  of  this  facility  are  included  in 
Figures  2  through  11  in  this  report.  The  last  available  dam  inspec¬ 
tion  report  by  the  State  of  New  York  Conservation  Coimission  is  dated 
June  12,  1916. 

2.3  OPERATION 

No  Operating  Manual  is  known  to  exist  for  this  structure. 

2.4  EVALUATION 


The  plans  for  the  construction  of  the  facility  agree  with  the  visual 
observations  made  in  the  field.  The  information  included  in  this 
report  is  adequate  to  complete  this  Phase  I  investigation.  There¬ 
fore,  no  additional  research  for  data  is  required  in  order  to  com¬ 
plete  this  Phase  I  investigation. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FIN0INGS 


a.  General 

The  Crescent  Dam  was  inspected  on  August  1,  1979  and  on  August  23, 
1979.  The  Dale  Engineering  Company  Inspection  Team  was  accompanied 
on  the  first  inspection  by  Walter  Elliot  of  the  New  York  State  De¬ 
partment  of  Transportation.  On  the  second  inspection,  the  inspection 
team  was  accompanied  by  Robert  McCarty  of  the  New  York  State  Depart¬ 
ment  of  Environmental  Conservation  Dam  Safety  Section. 

b.  Dam 

At  the  time  of  the  inspection,  the  water  level  on  the  upstream  side 
of  the  dam  was  below  the  top  of  the  flashboards,  however,  leakage 
between  the  flashboards  and  the  crest  of  the  dam  was  of  such  a  volume 
as  to  partially  obscure  the  concrete  surfaces  of  the  spillway.  The 
southerly  section  of  the  Crescent  Dam  is  rather  severely  deteriorated 
at  both  horizontal  joints  along  the  spillway  surface  and  at  the  ver¬ 
tical  joints  between  monoliths.  The  center  portion  of  the  dam  ap¬ 
pears  to  be  less  severely  deteriorated  than  the  areas  near  the  abut¬ 
ments.  The  north  section  of  the  dam  is  also  deteriorated  along  hori¬ 
zontal  joints,  although  this  deterioration  is  at  somewhat  of  a  lesser 
degree  than  the  south  section.  No  through-the-dam  seepage  was  de¬ 
tected  during  the  inspection  because  of  the  water  flowing  over  the 
face  of  the  dam.  There  is  some  deterioration  of  the  concrete  walls 
at  each  abutment.  The  most  severe  deterioration  was  found  at  the 
north  abutment  of  the  North  Crescent.  The  concrete  at  this  north 
abutment  was  deteriorated  to  a  depth  1-1/2  to  2  feet  in  the  area  at 
the  lower  pool  elevation.  Some  erosion  behind  this  abutment  wall  has 
also  occurred. 

c.  Appurtenant  Structures 

The  forebay  of  the  generating  station  on  the  south  bank  of  the  river 
Is  controlled  by  a  stop  plank  structure.  At  the  time  of  the  inspec¬ 
tion,  there  were  no  stop  planks  on  the  site  and  the  Department  of 
Transportat Ion  representatl ve  Indicates  that  stop  planks  have  never 
been  used  to  dewater  this  forebay  to  the  best  of  his  knowledge. 

d.  Control  Outlet 


The  talnter  gate  which  controls  discharge  from  the  Impoundment  Is 
electrically  operated.  The  gate  structure  Is  definitely  In  need  of 
maintenance,  although  no  significant  deterioration  of  the  steel  was 
noted.  Leakage  occurs  around  the  sides  of  the  gates.  The  stop  plank 
structure  also  controls  the  outlet  from  the  Impoundment.  The  stop 
plank  structure  was  In  operating  condition  and  some  of  the  stop 


6 


planks  were  in  place  at  the  time  of  the  inspection.  The  concrete 
surfaces  around  the  tainter  gate  and  the  stop  plank  have  been  recent 
ly  repaired,  although  significant  deterioration  in  the  tainter  gate 
wall  at  the  downstream  water  elevation  is  still  evident. 

e.  Reservoir  Area 

The  reservoir  consists  of  approximately  10  miles  of  river  channel 
which  extends  upstream  to  the  Vischer  Ferry  Dam.  There  are  no  known 
areas  of  bank  Instability  along  this  course. 

f .  Downstream  Channel 

The  downstream  channel  is  formed  in  bedrock. 

3.2  EVALUATION 


The  visual  inspection  revealed  generally  deteriorated  concrete  sur¬ 
faces  on  the  spillway  structure  and  at  the  spillway  abutments  near 
the  downstream  waterline.  No  major  deformation  of  the  alignment  of 
any  of  the  structures  was  noted  in  the  visual  inspection.  The  taint¬ 
er  gates  and  stop  log  structure  are  in  operating  condition,  although 
maintenance  is  required  on  the  tainter  gate.  The  gates  controlling 
flow  into  the  forebay  of  the  power  generating  station  are  not  in  op¬ 
erating  condition. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

The  primary  function  of  this  facility  is  to  control  water  levels  in 
the  impoundment  upstream  from  the  dam  for  navigational  purposes  in 
the  Barge  Canal.  Operation  procedures  are  directed  toward  this  end. 
The  tainter  gate  at  the  Crescent  Dam  is  operated  to  control  this 
water  level.  Flows  through  the  power  generating  station  are  also 
controlled  to  assure  that  water  levels  in  the  impoundment  are  ade¬ 
quate  for  navigational  purposes.  The  operation  of  the  facility  is 
under  the  control  of  the  New  York  State  Department  of  Transporta¬ 
tion. 

When  water  is  2.0  feet  above  masonry  dam  and  the  flashboards  are  on 
the  dam,  the  tainter  gate  is  open  9.0  feet,  provided  no  ice  is  in  the 
river.  When  the  water  recedes  to  1.0  feet  above  masonry  dam,  the 
tainter  gate  is  closed. 

4.2  MAINTENANCE  OF  THE  DAW 

Maintenance  and  operation  of  the  dam  is  controlled  by  the  New  York 
State  Department  of  Transportation.  The  Department  inspects  the 
facility  every  two  years  and  a  report  on  the  condition  of  the  struc¬ 
ture  is  filed  at  the  Central  Office  in  Albany.  Maintenance  of  the 
structure  is  scheduled  on  a  priority  basis  as  a  result  of  the  bi¬ 
annual  inspections. 

4 . 3  MAINTENANCE  OF  OPERA"” NG  FACILITIES 

The  gates  controlling  the  flow  into  the  downstream  channel  are  under 
the  control  of  the  New  York  State  Department  of  Transportation. 

These  gates  are  operational  at  the  present  time. 

4.4  DESCRIPTION  OF  WARNING  SYSTEMS 

No  warning  system  is  in  effect  at  present. 

4.5  EVALUATION 


The  dam  and  appurtenant  structures  are  inspected  at  regular  inter¬ 
vals  by  the  New  York  State  Department  of  Transportation.  Maintenance 
on  the  structure  has  been  minimal  In  recent  years  as  evidence  by  the 
deteriorated  conditions  of  the  concrete  on  the  spillway  and  of  the 
steel  tainter  gate.  These  conditions  indicate  that,  in  the  past, 
maintenance  has  not  been  adequate. 
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SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  Mohawk.  River  Basin  drains  3456  square  miles  above  Cohoes,  New 
York,  according  to  the  USGS  stream  gage  which  is  located  nearby  the 
dam.  The  river  flows  south  from  its  source  in  west-central  New  York 
until  it  reaches  the  City  of  Rome,  from  which  it  proceeds  in  a 
east-southeast  direction  to  Cohoes  where  it  joins  the  Hudson  River. 
For  most  of  its  156  miles,  the  Mohawk  River  is  paralleled  by  the 
State  Barge  Canal.  Two  of  the  basin's  three  major  reservoirs  are 
used  to  supplement  the  flow  in  the  canal.  They  are  Delta  Reservoir, 
on  the  Mohawk  River  itself,  Hinkley  Reservoir,  on  West  Canada  Creek; 
the  third  impoundment,  Schoharie  Reservoir,  is  located  on  Schoharie 
Creek  in  the  southern  most  part  of  the  study  area  used  to  supplement 
the  water  supply  of  the  City  of  New  York. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  Is  to  evaluate  the  dam  and  spillway 
with  respect  to  their  flood  control  potential  and  adequacy.  Where 
the  structure  is  integrated  with  hydropower  and  navigation  lock  fa¬ 
cilities,  interrelationships  from  a  hydrologic  standpoint  have  been 
evaluated.  In  general,  in  this  screening  analysis,  control  struc¬ 
tures  and  gates  used  for  the  latter  two  purposes  are  not  considered 
as  flood  control  devices. 

Different  scenarios  of  partial  dam  failures,  i.e.,  tainter  gates  or 
monolith  failures,  are  beyond  the  scope  of  this  analysis  due  to  the 
fact  that  the  dam  is  a  run-of-river  facility  and  the  downstream  dam 
break  flood  wave  analysis  is  multi-dimensional.  The  initial  hazard 
area  is  one-half  mile  below  the  dam. 

The  dan's  stability  and  flood  discharge  capacity  is  assessed  through 
the  evaluation  of  the  •'Vobable  Va*imun  Flood  (PMi  )  for  the  watershed 
and  the  subsequent  routing  of  the  flood  through  the  dam’s  spillway 
system.  The  PMF  event  Is  that  hypothetical  flow  Induced  by  the  most 
critical  combination  of  precipitation,  minimum  infiltration  loss  and 
concentration  run-off  of  a  specific  location  that  Is  considered  rea¬ 
sonably  possible  for  a  particular  drainage  area.  Since  this  dam  is 
in  the  Intermediate  Dam  Category  and  is  a  High  Hazard,  the  guidelines 
criteria  (Ref.  1)  require  that  the  dam  be  capable  of  passing  the 
Probable  Maxiroiri  Flood. 

An  HEC-1  computer  model  for  the  basin  was  published  by  the  New  York 
District  Corps  of  Engineers  in  a  report  entitled  Hydrologic  Flood 
Routing  Models,  Upper  Hudson  and  Mohawk  Rivers,  dated  October,  1976. 


The  report  was  reviewed  for  the  purpose  of  this  investigation  and  the 
model  which  was  used  for  preparation  of  the  report  was  obtained  from 
the  New  York  District.  The  model  was  recoded  and  executed  for  analy¬ 
sis  of  the  PMF .  No  changes  were  made  to  the  unit  hydrograph,  base 
flow,  loss  rate  or  routing  parameters. 

The  U.S.  Army  Corps  of  Engineers'  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1  DB  was  utilized  to  evaluate  the  PMF  hydrology. 
The  Probable  Maximum  Precipitation  (PMP)  was  21.9  inches  according  to 
Hydrometeorological  Report  (HMR  #61)  for  a  24-hour  duration,  200 
square  mile  basin.  Loss  rates  used  were  those  applied  in  the  Trans¬ 
ferred  Agnes  Storm  and  SPF  Analysis  in  the  modeling  report.  One 
multi-plan  analysis  (.2,  .4,  .5,  .6,  .8,  1.0  PMP)  was  performed. 
Rainfall  was  distributed  evenly  over  the  basin. 

i . 3  SPILLWAY  CAPACITY 


The  spillway  system  is  composed  of  two  crest  shaped  spillway  sec¬ 
tions.  Dam  A  is  900  feet  in  length  and  Dam  B  is  506  feet  in  length, 
with  an  estimated  design  head  of  7  feet  for  both  dams.  Discharge 
coefficients  were  computed  between  3.3  and  4.15.  Submergence  was  not 
checked.  The  pool  of  the  School  Street  power  dam,  less  than  a  mile 
downstream,  comes  up  to  the  toe  of  Dam  A  but  not  Dam  B  vrtiich  is  less 
in  height. 

At  the  top  of  dam  elevation,  the  overflow  spillway  capacity  was  com¬ 
puted  at  160,000  cfs.  Two  sources  of  information  were  used  to  assess 
flood  magnitudes  on  the  Mohawk  in  the  vicinity  of  the  dam.  The 
aforementioned  computer  model  and  the  USGS  gage  at  Cohoes,  New  York. 
The  PMF  and  1/2  PMF  values  computed  from  the  computer  model  were 
571,000  cfs  and  285,000  cfs  respectively.  A  frequency  analysis  of 
the  gage  at  Cohoes  which  was  obtained  from  the  New  York  District  of 
the  Corps  of  Engineers  indicates  that  the  500  year  flood  has  a  peak 
of  198,000  cfs.  Plotting  and  extending  the  frequency  analysis 
results  suggests  that  the  PMf  and  1/2  PMF  may  be  300,000  cfs  and 
225,000  cfs.  No  adjustment  in  the  gage  results  for  the  drainage  area 
was  made  to  assess  the  flow  conditions  at  Vischer  Ferry,  since  the 
difference  in  the  drainage  area  is  not  significant. 

SPILLWAY  CAPACITY 


HEC-1  DB  *>del 

Capacity  as  X 
Discharge  of  Discharge 


Frequency  Analysis  of  Gage 
Capacity  as  X 

Discharge  of  Discharge 


PMF  571,000 
1/2  PMF  286,000 


28X 

561 


300,000  53X 

225,000  71X 


5.4  RESERVOIR  CAPACITY 


The  reservoir  storage  capacity  at  top  of  dam  is  estimated  at  approxi¬ 
mately  49,900  acre  feet. 


5.5  FLOODS  OF  RECORD 


Floods  have  been  measured  at  USGS  gaging  station  01357500  at  Cohoes, 
New  York  since  1918.  No  events  have  been  recorded  *rfiich  are  greater 
than  the  top  of  dam  spillway  capacity.  Four  floods  have  occurred 
equal  or  greater  in  magnitude  than  the  high  water  elevation  of  191 
feet  shown  on  Contract  No.  14  Plans.  That  elevation  equates  to  a 
design  flood  capacity  of  100,000  cfs. 

1964  143,000  cfs 

1936  130,000  cfs 

1938  102,000  cfs 

1956  100,000  cfs 

The  Department  of  Transportat ion,  Mohawk  River  Canal  design  computa¬ 
tions  show  a  design  flood  of  95,000  cfs,  these  computations  were 
dated  October  3,  1913.  They  also  show  top  of  dam  capacity  at  154,000 
and  design  flood  elevation  discharge  105,000  cfs. 

Flood  waters  were  observed  over  the  Crescent  powerhouse  forebay  walls 
in  March,  1968.  That  flood  elevation  corresponds  to  7  feet  over  the 
crest  of  the  dam. 


5.6  OVERTOPPING  ANALYSIS 


Overtopping  of  the  dam  would  occur  as  follows: 


OVERTOPPING  IN  FEET 


HEC-DB  Model 


Frequency  Analysis 


PMF 

1/2  PMF 


According  to  this  analysis,  the  dam  would  be  overtopped  by  the  1/2 
PMF  using  either  procedure  to  developing  the  hydrologic  and  hydraulic 
informat  ion. 


5.7  EVALUATION 

The  spillway  is  Inadequate  to  pass  the  1/2  Probable  Maximum  Flood 
without  overtopping  the  dam.  Based  on  the  Corps  of  Engineers'  cri¬ 
teria,  the  dam  Is  considered  to  have  a  seriously  inadequate  spillway 
since  the  stability  computations  performed  in  Section  6  have  indi¬ 
cated  that  a  portion  of  the  dam.  Dam  Section  B,  is  unstable  under  the 
1/2  PMF  event.  The  hydrologic  analysis  performed  in  this  report  in¬ 
dicates  that  the  dam  would  be  overtopped  by  a  flood  event  with  a  re¬ 
turn  Interval  probability  of  once  In  every  300  years. 

The  river’s  downstream  channel  capacity  as  determined  by  the  Initial 
Investigations  suggests  that  at  the  1/2  PMF  condition,  the  downstream 
hazard,  located  1/2  mile  below  the  dam  along  the  north  shore,  would 
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be  at  or  near  the  threshold  of  flooding  without  a  dam  break  condi¬ 
tion. 

An  accurate  dam  break  computer  analysis  on  a  run-of-rlver  type  dam 
such  as  this  Is  beyond  the  scope  limitations  of  this  study.  However, 
It  Is  anticipated  that  a  break  In  the  dam  such  as  one  or  more  of  the 
monoliths  falling  would  Increase  the  flood  stage  to  cause  a  signifi¬ 
cant  Increase  In  flooding  conditions  downstream. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 


Crescent  Dam  consists  of  two  separate  dam  structures  extending  across 
the  Mohawk  River.  The  dam  is  sited  at  a  location  where  an  island 
exists  near  mid-river.  By  utilizing  the  island  as  a  natural  barrier 
to  flow,  the  actual  dam  facility  at  this  location  could  consist  of 
two  independent  structures  abutting  to  the  island.  At  the  dam  loca¬ 
tion,  the  river  extends  in  an  approximately  north-south  direction. 

The  structure  damming  the  river  to  the  westerly  side  of  the  island 
has  an  approximately  east-west  alignment  (Dam  B),  vrfiereas  the  struc¬ 
ture  on  the  easterly  side  of  the  Island  (Dam  A)  has  been  sited  with 
more  of  a  north-south  orientation. 

Both  dan  sections  are  concrete  structures  having  a  curved  alignment. 
Virtually  the  entire  lengths  of  both  dams  function  as  spillway  sec¬ 
tions.  The  facility  was  inspected  under  conditions  where  limited 
spillway  flow  was  occurring  but  visible/accessible  downstream  toe  and 
abutment  locations  indicate  the  dam  is  sited  on  rock.  Observations 
indicate  the  dam/spillway  sections  retain  stability  with  no  indica¬ 
tion  of  structural  displacement.  With  the  spillways  being  topped, 
the  physical  condition  of  concrete  in  the  structures  was  not  fully 
visible  for  detailed  evaluation.  However,  it  was  evident  that  sur¬ 
face  deteriorat ion  of  the  concrete  of  the  downstream  faces  has  oc¬ 
curred:  the  more  significant  deteriorat ion  consists  of  spalling  and 
erosion  at  the  numerous  construction  joints  in  these  poured  concrete 
structures  but  a  general  spalling  and  erosion  of  the  entire  facing 
has  also  occurred,  albeit  less  severe  than  at  joint  locations.  Be¬ 
cause  of  the  spillway  overflow  condition,  it  could  not  be  determined 
if  through-the-dan  seepage  occurs. 

The  westerly  abutment  for  Dam  B  consists  of  a  single  tamter  gate 
structure  joining  a  small  reservoir  bypass.  Some,  generally  limited, 
deterioration  of  the  concrete  In  this  structure  has  occurred.  The 
southerly/easterly  abutment  structure  for  Dan  A  consists  of  concrete 
which  has  experienced  some  deterioration,  the  most  significant  being 
an  erosive  undermining  on  the  order  of  two  feet  deep  of  the  down¬ 
stream  section  of  abutment  headwall  at  tail  water  level.  Some  seep¬ 
age  at  the  rock  face  constituting  the  downstream  exposure  of  this 
rock  abutment  occurs,  but  it  is  believed  the  flow  represents  gravita¬ 
tional  ground  water  and  not  reservoir  leakage  (because  of  the  near- 
vertical  bedding  planes  of  the  rock  which  are  parallel  to  the  dam's 
longitudinal  axis,  reservoir  leakage  would  have  to  be  across  the  rock 
bedding,  a  very  restrictive  path  for  flow).  Some  erosion  of  soil 
materials  has  occurred  in  embankment  areas  imediately  downstream  of 
the  dam  but  the  condition  does  not  present  a  danger  to  the  dam  struc¬ 
tures  at  this  time. 
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b.  Geology  and  Seismic  Stability 


Crescent  Dam  is  located  within  the  Hudson  Valley  lowland  which  is  a 
section  of  the  Valley  and  Ridge  Province.  Both  the  dam  and  spillway 
are  sited  on  bedrock  of  the  Austin  Glen  Formation  of  Late  Ordovician 
age.  The  formation  here  consists  mainly  of  grayish,  fine-to  medium- 
grained,  calcareous  graywacke  sandstone  with  some  interbeds  of  black, 
fissile  shale. 

Structurally,  the  site  is  within  a  klippe,  an  erosional  remnant  of  an 
overthurst  block.  Bedding  is  distorted  with  the  strike  variable, 
from  nearly  normal  to  parallel  to  the  dam's  orientation.  At  the 
westerly  end  of  Dam  B,  beds  strike  N65E  with  a  dip  of  80°  or  more  to 
the  south.  The  joint  system  has  two  prominent  sets  with  a  spacing  of 
two  feet  or  less;  both  sets  have  a  high  angle  dip  of  more  than  80°, 
one  set  strikes  N20w  and  the  other  N60W.  At  the  easterly  end  of  this 
dam,  near  the  Island,  beds  strike  N85E  and  dip  65°  south.  Beds  here 
are  highly  contorted.  A  small  syncline  is  present  downstream  of  the 
dam  near  the  island,  with  a  plunge  to  the  southeast.  Strikes  vary 
from  N10E  to  N30E  and  dips  from  20°  to  80°.  At  the  southern  end  of 
Dam  A  the  rock  is  mainly  contorted  shale,  generally  striking  N25E , 
approximately  parallel  to  the  dam  and  at  a  high  angle  to  the  abut¬ 
ment;  dip  varies  form  75°  south  to  90°. 

At  the  abutment  of  the  south  easterly  end  of  Dam  A  there  is  a  ground 
water  seep.  Considering  the  orientation  of  the  bedding  relative  to 
the  dam  and  the  relative  impermeabl 1 ity  of  the  shale  perpendicular  to 
the  strike,  the  seep  is  most  likely  from  ground  water  rather  than  dam 
or  abutment  leakage.  However,  the  mined  condition  of  the  shale  be¬ 
hind  the  abutment  could  be  conducive  to  frost  wedging. 

Although  faults  are  present  in  the  region,  there  are  no  known  faults 
or  shear  zones  in  the  iirriediate  vicinity  of  the  dam  site  (See  Geolog¬ 
ic  Map  1).  The  thrust  block  or  klippe  upon  which  the  dam  site  is  lo¬ 
cated  would  not  be  considered  as  being  potentially  active,  being  that 
it  had  been  thrust  into  its  present  position  from  the  east.  The  area 
is  located  within  Zone  2  of  the  Seismic  Probability  Map  but  does  have 
potential  of  a  Zone  3. 

Information  on  some  of  the  larger  earthquakes  occurring  in  the  area 
is  tabulated  below: 

Date  Intensity  -  Modified  Mercalli  Location  Relative  to  Dam 
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A  rujnber  of  earthquakes  of  lesser  intensity  are  known  to  have  oc¬ 
curred  in  this  region,  according  to  the  records  of  the  New  York  State 
Geological  Survey.  Two  of  these  were  located  about  9  miles  west  of 
the  dam  site. 

c.  Stabll ity  Eva! uation 

Design  drawings  available  for  review  show  plan  alignment  and  cross- 
sections  from  the  dam  spillway  but  do  not  include  information  on  the 
properties  of  the  dam  and  foundation  materials,  nor  stability  analy¬ 
sis.  As  part  of  the  present  study,  stability  evaluation  have  been 
performed  for  dam  spillway  sections.  Actual  properties  of  the  dam's 
construction  materials  and  foundations  were  not  determined  as  part  of 
this  study;  where  Information  on  properties  were  necessary  for  compu¬ 
tations,  but  lacking  assumptions  felt  to  be  practical  were  made.  The 
stability  computations  assumed  a  structural  cross-section  based  on 
dimensions  indicated  by  the  plans  included  in  this  report.  It  should 
be  considered  that  In  areas  where  deterioration  has  occurred,  section 
dimensions  would  be  less  than  indicated  by  the  plans,  with  some  ad¬ 
verse  affect  on  the  structural  strength  expected.  The  analysis  also 
assumed  dam  sections  to  be  monoliths  possessing  necessary  internal 
resistance  to  shear  and  bending  occurring  as  a  result  of  loading. 

The  results  of  the  stability  computations  are  sunnarl zed  in  the  table 
below.  The  stability  analysis  are  presented  in  Appendix  D.  The 
analysis  for  Dam  A  is  based  on  a  complete  dam  section  sited  on  foun¬ 
dation  rock.  Drawings  available  for  Dam  B  indicate  it  to  be  embedded 
to  a  significant  depth  into  the  area's  foundation  material;  the  anal¬ 
ysis  for  the  dam  1$  for  the  section  above  the  ground  line.  Both  dams 
have  a  curved  alignment  but  stability  benefits  gained  from  possible 
arching  effects  have  not  been  considered. 
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The  analysis  indicate  Dam  A  is  stable  under  forces  possible  during 
normal  operations  including  ice,  and  the  1/2  PMF  and  PMF  conditions, 
but  the  Dam  B  section  analyzed  is  not  stable  under  any  of  these  con¬ 
ditions  according  to  Corps  of  engineers'  evaluation  criteria  (e.g., 
where  the  resultant  of  forces  acting  on  the  dam  is  located  outside  of 
the  middle  third  of  the  base  or  plane  analyzed,  tensile  stress  would 
develop  in  the  dam  section,  a  condition  which  is  structurally  unde¬ 
sirable  because  of  the  very  low  design  tensile  strength  of  concrete. 
The  analysis  indicate  adequate  structural  stability  would  exist  for 
Dam  B  if  the  concrete  does  possess  limited  tensile  strength  (See 
Appendix  D). 

Critical  to  the  analysis  and  resulting  indication  of  stability  are 
the  items  of  uplift  water  pressures  acting  on  the  dam's  base/section 
and  relative  permeabil ities  of  the  site's  foundation  rock  or  dam 
concrete.  For  the  "normal  operating  conditions"  case,  the  analysis 
uplift  force  was  based  on  a  full  headwater  hydrostatic  pressure 
acting  on  the  dam  section's  upstream  edge  and  a  hydrostatic  pressure 
based  on  the  tail  water  elevation  acting  on  the  dam  section's  down¬ 
stream  edge.  Uplift  was  assumed  to  vary  linearly  between  a  section's 
upstream  and  downstream  faces,  and  act  upon  100  percent  of  the  dam 
base/section.  The  resulting  uplift  force  represents  a  condition  that 
is  significant  in  arriving  at  the  indicated  factors  of  safety. 

Uplift  as  computed  for  the  normal  operating  condition  was  also  as¬ 
signed  for  the  flood  conditions  studied,  it  being  assumed  that  uplift 
pressures  would  not  increase  significantly  over  a  relatively  short 
flood  stage  time  period,  because  of  expected  low  permeability  through 
the  foundation  rock  or  dam  concrete. 

Further  engineering  studies  are  recomended  for  Dam  B  to  fully  evalu¬ 
ate  this  structure's  as-built-condition  and  to  plan  measures  neces¬ 
sary  to  Improve  the  stability. 

Though  the  computations  indicate  the  Dam  A  is  stable  for  the  loading 
conditions  studied,  the  analysis  have  been  based  on  having  a  section 
which  possesses  structural  integrity  related  to  sound  and  undeterio¬ 
rated  construction  materials.  Field  inspection  observations  indicate 
that  concrete  deterioration  is  occurring  at  numerous  locations  in  the 
dam  structure.  For  assurance  of  stability,  maintenance/repair  need 
be  undertaken  to  rehabilitate  the  structural  concrete  comprising  the 
spillway  and  abutment  structures.  The  maintenance/ repair  program 
should  include  an  Inspection  with  the  reservoir  level  slightly  below 
spillway  elevation  to  detect  possible  through- the-dam  and  under-dam 
seepage,  and  also  an  inspection  with  a  lowered  reservoir  to  evaluate 
the  physical  condition  of  the  dam  section's  upstream  face. 

Maintenance  inspections  should  extend  to  regularly  scheduled  observa¬ 
tions  of  the  areas  downstream  of  dam  sections  where  soil  erosion  and 
rock  seepage  has  been  noted,  to  detect  significant  changes  which 
could  effect  the  dam  structures  and  require  an  action  for  their  pro¬ 
tection. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety 

The  Phase  1  Inspection  of  the  Crescent  Dam  on  the  Mohawk  River  did 
not  indicate  conditions  which  constitute  an  immediate  hazard  to  human 
life  or  property.  The  tainter  gate  which  controls  flow  from  the  im¬ 
poundment  is  in  need  of  maintenance.  Although  the  concrete  surfaces 
at  this  tainter  gate  have  recently  been  repaired,  the  steel  members 
of  the  gate  structure  are  heavily  rusted  and  substantial  leakage  oc¬ 
curs  around  the  gate  while  in  the  closed  position.  Deterioration  of 
the  abutment  wall  has  occurred  at  the  level  of  the  downstream  pool. 
The  hydrologic/hydraul ic  analysis  indicates  that  the  dam  would  be 
overtopped  during  a  1/2  PMf  flood  event.  The  stability  analysis  in¬ 
dicates  that  Dam  B,  (the  westerly  spillway  section)  is  unstable  under 
all  loadings  as  prescribed  by  the  Corps  of  Engineers'  criteria,  since 
the  resultant  of  the  forces  acting  on  the  dam  is  located  outside  the 
middle  third  of  the  plane  analyzed.  Therefore,  according  to  the 
Corps  of  Engineers'  criteria,  the  spillway  is  classified  as  seriously 
inadequate  and  the  dam  is  assessed  as  unsafe,  non- emergency.  The 
visual  inspection  of  the  dam  also  disclosed  substantial  deterioration 
of  the  concrete  spillway  surfaces  along  both  horizontal  and  vertical 
joints. 

The  following  specific  safety  assessments  are  based  on  the  Phase  I 
visual  examination,  analysis  of  hydrology  and  hydraulics,  and  struc¬ 
tural  ability: 

1.  Concrete  surfaces  of  the  spillway  sections  are  significantly 
deteriorated  along  both  horizontal  and  vertical  joints. 

2.  Concrete  at  the  base  of  the  abutment  walls  is  severely  deterio¬ 
rated  at  the  water  level  of  the  downstream  pool. 

3.  The  tainter  gate  system  is  heavily  rusted  and  leakage  occurs 
around  the  gate  while  in  the  closed  position. 

b.  Adequacy  of  Information 

The  information  available  is  adequate  for  this  Phase  I  inspection 
report.  Design  and  construction  Information  is  limited  to  the  con¬ 
struction  plans. 
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c.  Urgency 

The  deterioration  of  the  concrete  surfaces  has  resulted  in  a  reduc¬ 
tion  in  the  dam  section.  This  could  further  reduce  the  stability  of 
the  dam.  Therefore,  the  structural  investigations  recommended  below 
should  be  undertaken  within  three  months  and  remedial  work  should  be 
completed  within  two  years. 

d.  Need  for  Additional  Investigation 

Additional  structural  investigations  involving  borings  should  be 
undertaken  to  determine  the  affect  ot  uplift  pressure  on  the  base  of 
the  dam.  It  should  evaluate  the  reduction  of  the  concrete  section 
due  to  erosion  and  the  affect  of  this  reduction  on  the  stability  of 
the  dam.  This  investigation  should  address  the  stability  of  the 
dam. 

7.2  RECOMMENDED  MEASURES 


The  following  steps  should  be  undertaken: 

1.  Complete  the  aforementioned  structural  investigation.  Perform 
remedial  measures  based  on  the  structural  stability  investigation. 

2.  Repair  the  deteriorated  concrete  at  the  abutment  walls,  the  spillway 
construction  and  expansion  joints. 

3.  Increase  the  level  of  maintenance  on  the  tainter  gate  structure  and 
eliminate  leakage  around  the  tainter  gate  while  in  the  closed  posi¬ 
tion. 
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N.F.  Dun levy  Recorder 


STAFF  GAGE  OF  RECORDER 


PRAP  FAILURES 


SHEET 


SHEET 


GATED  SPILLWAY 


EMERGENCY  GATE  Hone 


SHEET 


SHEET  10 


SHEET  11 


check  list 

ENGINEERING  DATA 
OESIGN,  CONSTRUCTION.  OPERATION 


powerhouse1  available  from  Sew  York  State  Department 
Transportation 


MAINTENANCE  New  York  State  Department  of  Transportation 

OPERATION  . 

RECORDS 


SHEET  15 


CHECK  LIST 

HYDROLOGIC  &  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  3455  so. 

mi . 

ELEVATION 

TOP  NORMAL 

POOL  (STORAGE  CAPACITY):  185.00 

w/  flashboards 

ELEVATION 

TOP  FLOOD 

CONTROL  POOL  (STORAGE  CAPACITY): 

184.00  w/o  flashboards 

ELEVATION 

MAXIMUM  DESIGN  POOL: 

___ 

ELEVATION 

TOP  DAM: 

193 

CREST: 

a . 

E 1 ev«t ion 

185.00  v/  flashboards 
184.00  w/o  flashboards 

b. 

Type 

Created  snillwaY 

c . 

Width 

See  sections  In  report 

d. 

Length 

1600  feet 

e . 

Locft t  ion  Spil^ftViF  uidU' 

f. 

Number  and 

I  Type  of  Gates  1  tainter  gate 

OUTLET  WORKS: 

«. 

Type 

through  powerhouse 

b. 

Locftt  ion 

c. 

Entrftnce  Inverts 

d. 

Exit  Inverts 

e . 

Emergency 

Dralndovm  Facilities 

HYDROMETEOROLOGICAL 

GATES: 

« . 

Type 

— 

b. 

Location 

— 

c. 

Records 

— 

MAXIMUM  NON- DAMAGING  DISCHARGE:  Stage  15-20  feet  above  normal 
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Conservation  Commission 

Albany 


DAM  REPORT 


Conservation  Commission 


Division  of  Inland  Waters 


Gentlemen 


I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known  as 


This  dam  is  situated  upon  the 


from  the  Village  oe-GHy  of 


about  s  r.  y. 


stream  from  the  dam,  to  the 


The  distance  - »  . 

tl  P  «W  Arwe.) 
'  Hnn-* 


is"ab«  nit 


The  dam  is  now  owned  by 


((rtr*  nam*  addfW  in  f*U> 

and  was  extensively  repaired  or  recons  tructad 


and  was  built  in  or  about  the  year 


dunng  the  year . . . 

As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of  - . 

and  the  other  portions  arc  built  of . . . — — — - — ■ 

r  r*a««  «hetW  of  (Morn  mn%  m  Rxahor  mik  m  wtmm*  fmk  ft£i 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portioQ 


and  under  the  remaining  portions 


foundation  l*cd  is 


▼  NIAGARA 
u  MOHAWK 


NIAOANA  MOHAWK  SOWS*  COSSORATION  >.*.  t  «  t  m  U.AJCA1S1  S'«*CUS£  N  V  l  JJ02/TE  i  F  PrtOM  (3'i  *1*  'S'l 


August  22,  1979  -  f 

I 

A'!  ‘W 


Mr.  N»al  T.  Dunlevy  i 

Ststson-Dsle 

Bankers  Trust  Building 

Utica.  New  Y->r*  11501 

Subject:  Browns  falls  Daw  National  Dsn 

Safety  Inspection 

Dear  Neal : 

VmI  1  m  nr«  r*r\rvu  ur  H  nf  *  Ke  fnl  lriWlfUJ  1  t  eWS  I 


The  total  length  of  this  dam  us  S  . fret.  The  spillway  or  waste- 

weir  portion,  is  aliout  ,  SO  O  feet  long,  and  the  crest  of  the  spillway  is 

about _  .  feet  below  the  top  of  the  dam. 


The  number,  sire  and  location  of  discharge  pipes,  waste  pipes  or  fates  which  may  be  used 
for  drawing  off  the  water  from  behind  the  dam,  are  as  follows:  (.?.). . 


At  the  time  of  this  inspection  the  water  level  above  the  dam  was 


-1 - 

above 


the  crest  of  the  spillway. 


I 

I 

I 

I 
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APPENDIX  C 

HYDROLOGIC  AND  HYDRAULIC  COMMUTATIONS 
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Tabic  6.1 

MOHAWK  BASIN  ABOVE  LITTLE  FALLS,  H.Y. 

SUBBASIN  CHARACTERISTICS 

Clerk  Snyder  Recession 


|  SubUsIc 

Storage  Area 

Coefficients 

Coefficients 

Paraaeters 

» 

(■in 

(1  ♦  1.0) 

TC 

R 

LAG 

CP 

QRCSN 

RTIOR 

■ 

(hr) 

(hr) 

HST 

(cTsT 

TT 

■ 

ISO 

1.02 

15.0 

7.3 

12.3 

.75 

1900 

1.3 

1  ^ 

7 

1.00 

7.0 

4.5 

5.9 

.69 

50 

1.3 

289 

1.04 

17.6 

8.2 

14.4 

.76 

4100 

1.3 

1  4 

93 

1.06 

13.4 

7.0 

11.2 

.74 

1100 

1.3 

|  5 

1S8 

1.17 

15.7 

8.2 

13.2 

.75 

2100 

1.3 

V 

6 

375 

2.32 

22.6 

15.9 

20.0 

.t>8 

5700 

1.3 

1 

7 

1.13 

7.1 

4.9 

6.1 

.66 

50 

1.3 

■  8 

S3 

1.03 

11.6 

6.2 

9.7 

.73 

550 

1.3 

*  9 

121 

1.01 

14.2 

7.0 

11.6 

.75 

1450 

1.3 

I  10 

45 

1.10 

11.3 

6.4 

9.5 

.72 

500 

1.3 

1. 

11 

27 

1.03 

9.8 

5.6 

8.2 

.71 

280 

1.3 

1 

23 

1.04 

9.5 

5.5 

8.0 

.72 

250 

1.3 

I 

i 

1 

I 

I 

I 

I 
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Tabic  6.4 

MOHAWK  BASIN  ABOVE  LITTLE  FALLS.  N.Y. 
ROUTING  REACH  CHARACTERISTICS 


Husking— 
Para— tern 


NO. 

length 

Slope 

(T175T) 

NSTEPS 

(-) 

- K — 

TKFTT 

X 

FT 

1001-1002 

5.2 

8.7 

1 

1.0 

.3 

1002-1003 

7.8 

2.1 

2 

1.4 

.3 

1003-1004 

5.2 

2.1 

1 

2.0 

.2 

1004-1005 

13.1 

2.1 

2 

2.4 

.2 

1005-1010 

3.9 

2.1 

1 

1.5 

.2 

1006-1007 

#« 

DUMMY  LINK 

++ 

1007-1008 

*+ 

DUMMY  LINK 

*# 

1008-1009 

23.1 

11.9 

4 

1.1 

.3 

1009-1010 

4.4 

14.1 

1 

0.7 

.3 

1010-1011 

5.7 

2.1 

1 

2.1 

.2 

1011-1012 

4.6 

2.1 

1 

1.7 

.2 

I 
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Table  6.5 
DELTA  RESERVOIR 


Storage-DI scharqc  Relatlonshli 


Elevation 
(ft.  above  MSI) 

Storage 

(acre'-ft) 

Discharge 

(cfir* 

550 

62330 

0 

550.5 

64170 

337 

551 

65540 

954 

551.5 

66920 

1753 

552 

68750 

2698 

552.5 

69900 

3771 

553 

71500 

4957 

555 

76770 

10666 

561.8 

94617 

30000 

Initial  Storage  level 
- [acre -ft] - 


December  1946  (not  simulated) 

June  1972  64170 

SPF  and  Transposed  Agnes 


62330 


Table  6.6 
HINCKLEY  RESERVOIR 
Storage-Discharge  Relationship 


Elevation 
(ft.  above  MSI) 

Storage 

(acre-ft) 

Discharge 

"Tctst 

1225 

157900 

0 

1225.5 

161100 

474 

1226 

164540 

1340 

1226.5 

167750 

2462 

1227 

170960 

3790 

1227.5 

174400 

5297 

1230 

190670 

14982 

1239 

211515 

50000 

Initial  Storage  Level 
(acre-ft) 


December  1948 
June  1972 

SPF  and  Transposed  Agnes 


(not  simulated) 
157900 
157900 


Table  6.11 


MOHAWK  RIVER, LITTLE  FALLS.  N.Y.  TO  MOUTH 
SUBBASIN  CHARACTERISTICS 


CUrk  Snyder  Recession 


Subbasin 

Ares 

Storage  Area 

Coefficients 

Coefficients 

Parameters 

No. 

(■12) 

(X  ♦VO) 

TC 

R 

LAG 

Z? 

RTIOR 

TKrT 

(hr) 

(hr) 

(-) 

TcTiT 

IT 

13 

261 

1.01 

17.1 

7.9 

14.0 

.77 

3650 

1.3 

H 

30 

1.01 

10.0 

5.6 

8.3 

.71 

320 

1.3 

15 

35 

1.03 

10.5 

5.9 

8.9 

.73 

4C0 

1.3 

16 

151 

3.25 

18.6 

17.9 

17.4 

.59 

3500 

1.3 

17 

59.2 

1.01 

11.9 

6.3 

10.0 

.74 

600 

1.3 

18 

13.1 

1.08 

8.2 

5.2 

7.0 

.69 

100 

1.3 

19 

72 

1.00 

12.4 

6.4 

10.3 

.74 

700 

1.3 

20 

55 

1.05 

11.8 

6.4 

9.9 

.74 

550 

1.3 

21 

12.7 

1.39 

8.6 

6.3 

7.4 
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MOHAWK  RIVER.  LITTLE  FALLS.  N.Y.  TO  MOUTH 
ROUTING  REACH  CHARACTERISTICS 


Husklngua 

Parameter* 


Reach  No. 

Length 

Slope 

NSTEPS 

(■*) 

(ft/.i) 

(-) 

TKFTT 

1012-1015 

2.3 

2.1 

1 

0.9 

1013-1114 

DUMMY  LINK 

#• 

1114-1014 

(Kyser  and  E.  Canada  Lake*) 

1 

14.0 

1014-1015 

1.4 

14.3 

1 

1.0 

1015-1016 

6.6 

2.1 

1 

2.5 

1016-1018 

2.5 

2.1 

1 

1.0 

1017-1018 

DUMMY  LINK 

•  • 

1018-1019 

3.3 

2.1 

1 

1.2 

1019-1020 

3.1 

2.1 

1 

1.2 

1020-1023 

8.3 

2.1 

2 

1.6 

021-1022 

#• 

DUMMY  LINK 

*# 

1022-1023 

8.5 

41.5 

1 

1.4 

1023-1029 

5.5 

2.1 

1 

2.5 

1024-1025 

12.2 

27.9 

1 

1.3 

1025-1026 

DUMMY  LINK 

## 

1127-1027 

33.0 

11.8 

4 

1.4 

1027-1028 

6.6 

9.1 

1 

1.2 

1028-1029 

15.2 

15.3 

1 

2.1 

1029-1030 

5.6 

2.1 

1 

2.1 

1030-1031 

3.4 

2.1 

1 

1.3 

1031-1032 

5.6 

2.1 

1  . 

2.1 

1032-1033 

8.0 

2.1 

2 

1.5 

1033-1034 

9.5 

2.1 

2 

1.8 

1034-1035 

10.2 

13.1 

1 

1.5 
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Table  6.15 
SCHOHARIE  RESERVOIR 
Storage-Discharge  Relatlonshl 


Elevation 
(ft.  above  MSL) 

Storaoe 
(acre -ft) 

Discharge 

"TcBr 

mo 

60660 

0 

1131 

61750 

3480 

1132 

62840 

9890 

1133 

63920 

18160 

1134 

65010 

27960 

1135 

66100 

39080 

1139.6 

71091 

90000 

Initial  Storaqe  Level 

(acre-ft) 

December  1948 

15530 

June  1972 

60660 

SPE  a"H  Transposed  Agnes 


60660 
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MOHAWK  RIVER.  LITTLE  FALLS.  N.T.  TO  MOUTH 
SIMULATED  PEAK  FLOWS  AT  CONTROL  POINTS 
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